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(54) APPARATUS AND METHOD FOR WIRING DESIGN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable wiring of a signal 
pattern which realizes delay times close to a desired 
delay time by a method, wherein the delay time related 
to a signal transmission between LSIs is calculated 

through the use of a real wiring length of a signal pattern, . _ / X, 
actual line length of a conductor, and the real winng 




length of a wiring within an LSI package. 
SOLUTION: The wiring length of a signal pattern 15 
wired on a printed wiring substrate is measured by a 
printed wiring substrate wiring length recognition part. 
The wiring length of a wiring within a BGA from the sixth 
pin of an LSI 12a, and the wiring length of a wiring within 
the BGA from the eighth pin of a LSI 12b are made to 
recognize by a LSI package inner wiring length 

recognition part, to be converted into the wiring length of a signal pattern on the printed wiring 
substrate of a delay and an equal delay. The wiring length of a bonding wire is converted into 
wiring length of the signal pattern on the printed wiring substrate of the delay and equal delay. 
The wiring length obtained by adding up the wiring lengths of the signal patterns on the 
printed wiring substrate, a conversion wiring length of the wiring within the LSI package and 
the conversion wiring length of the bonding wire is calculated. 
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^lELS I^^"■;/-^r-i;|^gai88ro||iH«|g^^8t-r6LS 
t. fllB L S I ■;/ 'S^-i^l'^iai^O^iaillSJC i •? L S 

^isL s I ^<y^-i?\f^mim<Dm^m^im?ii-r^ l s 

LS I ^^i/^-v'P^iifeTiriS:. ^LS I y '^-i^l^*!;^ 
«|*ir^«i$tl.fcL S I i>[^E«*ro«^ei:«r*P 

fifiiaL s I ^<^y^-i^p^m^^Wi^wc\^iiK)mm.^fitL 

LS I^^y-Jr— 2^rt«^;g:Sr, ^LS I ^■'y-ir- 



s. 

I3t*^ 5 J LSI m-^<r)^'^(omm\z.i)^i)^i>mm<o 

M«IS«6ffl Ci fo S A» Sr=PJ»f -r S w t ^4#SSc t -r ^ 
3 * fcfi 4 gH«oBai»8a:fi-^«. 

LS I^-;/7'i:LS I x-^y-Jr— i^t §ro/<f<'^#:<^ll«ft 

sfiiBL s I ^~-'jnmm<r>mMm^^mmiri> l s 
LS LS \^<y^-i^t^otii<mw<r>-mm 

MIBL S I /■^-y^-v'rtSa^roilgEi^S^ISK-rS L S 
ifllBL S I ^N'i/'J^— i>rtBE«S<73^ia^«lc J: f L S 

3J«i:i»:g|ft»XSt, 

MI2L S I /^'s"5^-v?l^^$e^^ltXSlcJ: W-m^fitL 
LS I -'N's/'S— i^F^^S^. ^LS I /^5/y-i>rt*aS 

xst. 
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gfiisL s I ^<-y'ir—i:fp^f^j^m^r.m^^ 'omM^tifz 

LS I /-'s'-Jr— i^rtil9SSr> ^LS I ^^ly-y—i^f^m^S: 
lei 9 ^ CSfg® i:^iS®<^frlSiB«SS«±-e®ft-^^-« 
^ - ^roBai»:g{cSlSr L S I XN* y -Jr-i^rtiUlgljlS 

«ria«fl:i»;g^»xs»ij;t)«jl 
tli^mt^<DmS: t. H^IB L S I s/ i^rti^S«i»x 

BF*9tJ:&S*>S=«»Sr1^J»f-r5ji3fW»fxei:, 
[S»*:^ 111 LSI ffi-C©ft#(oe2llcA>*>S^M 
#^!ffiXg**L, 

S(rl5jlM*iMXg«. giria;!JP»X@(CJ; i9»ttl^tufcHfl 
tffl5P^«^;g/6^ #IIBig®#«=^iaxg{c J; O ^1® Lit a 

iS^is 9 Xf4 1 0 gB«ogBi»K;th*ffio 

im>>^^ 1 2 1 fitrfBSM^iJWX^Jz i S!pJ»f^;i:SrS 
^-T'S^^xeSrW-rsr i:^#SS;t-rS5»*^l llE 

[0 0 0 1 1 
[0 0 0 2 J 



itJ^UfcLS I tLS l/^•y•^r-i>tSr«M■f-55^?>'7' 
[0 0 0 3] 0*i3. agil^RJro^t 9rofc«{)t^ffll/'> 

e>tb5 L s I ^^y^-'jmm(D^^^Tfs:y^^ 

ID 0 0 41 

[0 0 0 51 :*:M?g»lJ;saff^l^^^:^e^^•c7^c$^^fc^<o-e 

[0 0 0 6] 

L S I ^yrt L S I /-^-y-i^— v^ir^o^'iC 

mp^<r)mwiB^ t . L s I y^-y^—i^tHmBfomn^i^M 
[00 0 7] *^Bj(OE«g^ff3^B(4. ia^s®±i^ia 

^mmm^^t. L s I ^y:ft L S I ^■'y-J— 

[00 08] ±^(7>mi^m^^^^m:ii:V mk^tiit 
S^m^^t. L S I x-<s/<>— v^i^jjSg^m^giic J; *) 



-3- 



1 0 0 0 9 1 ±ii<omi^m^m^^mci. •? mm^tiit 
&mm^mt .LSI y<iy^-i^ji^m^mm^mcii<o 

mS^^thltl^S I L S I /^y-Jr- 

nitmw(om& t . l s i s' j:r-i>(>^mA^ii^^scK 
[0010] ±.u<Dwmmnmm\t.. l s i ra-e<^m^ 

[0 0 11] ±fscoBai»Hs:t^-se^4^ iiM*iJ»r*©:i-± 
[0012] *^i^<7)i2i^ts:H-:^)5fett. ^m&U±\cm 

L s I y<y^-'j\Hsm<7:>m^'S:^mn-r^ l s i /■« 

msm^ii^i. 9 L s I rfl<o{t-^ejiiii:d»*»5j8®^rasr 
[0 0 13] :^mm<DmmtiY:^mi^. wmmm±\cm 
mm^m^xnt . l s i^^rft l s i y^y-y—i^t 

L S I ^<s"y-i^l*9iai»wlliBi»eSr®ai-5 L S I 



SIEi^Sf;.}; ►) L S I ffico^S^ilUc ilM^ra* 

1 0 0 1 4 J ±m<omi^i^^mmj:miciiio ^m^nit 

S:mnJMt. L S I y^y^--'Jf>%msmmiM\ci.t) 

nm^t:nm-r?>mnx.ut. mmr.mii^x'ow-m^n 
[0 0 15] ±m<7>mwm^mmxmcx'om^^ntc 

WM^titcLS ly<y'^-i^fHBS:^, LSly<y'tr— 
ntzmi$(DmM t , LS ly<y -y— ✓'(^jJSSgl^xmic 

i ^ WMm<om.m^^±-v(om-^ry<^—iy(D^iM^i^'^ 

[0016] ±l2roBB«gsatf;^)*(i. L s I P^f (Dfi-^ 

^Sti-5il31#:#PilX:e^^rL.. iSMfiJ»TX^»4, * 

»xe(cj;t3»w$ttfcAp»^s*s. mm^wm»j:m. 

[0 0 17] ±|2roaji^J»fXgirj;52pJ»r^m«r*:^ 
i-5^:5%xa**-rs i: J;v^. 
[0 0 18] 

( 0 0 1 9 J la 1 *#fla L.»5:*s p5*%w«?ia«»^ 
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[0 0 2 0] mi\z.7f:^ti^xo\^. ^^mcoismwi^i- 

mnu^t. v^^w^^^nn^t. lsi-lsiw 
1 0 0 2 1 1 _h5& \^tz^^mn<r>^MmvFi:m 2 ic:^ $ 

m2\Z.7y^^^fz^^)lyVmMmm^. BGA (Ban Cri 
d Array) 1 1 ^ 2 «9 . *BGA1 ItCt^L 

S 2;65^«$ixTVN-5o BGAlli: 

flX^^^ BGAlli:LSIf^y>^l 2 ^ f^^t^^'T'-f 

1 0 0 2 2 1 hBBi»s«gaj»:gsi»?fi5 u^i. :/y 
hga«ss« 1 0 ±icBaia$ttfcft-8'/'^^->' 1 5 coga 

J^. LS I/^^;/<^-v^rti^ft^fll^B2{crStt?5Z^^tT.fc 

BGAf^sai^i 6ogEij»;^S:. ^oia«ft;gi;i<t t)^c^ 
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TT^y V bga^s^±r*c7>^st-^»^:h.fcBGAP^ia 
[0 0 2 6] mm^¥^%MU 7 f^. LSI ^yymx(D 

^fr^^fffi-r^o 313^^^';^^SP8fi. LSI -LSI 

a: :y >^ §p 8 J; ^ ^fiJ^J^*Sr tti;^-r 

[0 0 2 7] gcic. ±m\.ftmmmm\cx^W}i^mi:. 



12a(06#fcrv^. LS I 1 2 b<^>8Sf:^irJSrg5jB! 

3Z6Lfc«asm»^<*<t LT. ia4tc:^^ix^J:5t-l 4 
cmW±. 1 6 cm£ilT•CgB^SL*^'t^^^?S:^>feV^fccO 
^'f-'So Vi/C7^-^j^U^BGAI^Bai^<^ 

[0 0 2 8] ^-f. A*(c^*)>^y ^^hiaj8«s«±icia 
stsaai^^^^fagp i icrtvay^ttytga^s^^ i o c m-c 

[0 0 2 9]<^ClC. L S I ^^':y>Jr-i;?f^j^;g^|t§B2 
(C, L S I 1 2 a (756Sb:":^7i>^b<?:>BG ArtSailScOga*! 
Si:, LS I 1 2 bCOSSt^VT^^^j^T^BGAF^iMIOiEi 
i»Si:Sr^n^nKS«^'^^o rr-Cf^. LSI 12a 
(75 6#t:">';?)^ibCOBGAF^ga^(D@B^5:05 2 cm. LS 

I 1 2 b<D8#t:':^;i^bOBGAP^ga«gcOga*i:i:;6U c 

[0 0 3 0] L S I /^^:yy— v^F^^:g:^^t|S3T* 

rne>BGA[^ifii^(oga«as^. ^(D§^m&\cx^±c 

[0 0 3 1 ] msicfi. >' hga^ss±co{t-^'''^i^ 
— BGAP^fia^^, /jo-x^^-i/r^-r-^-coft-^ 

nmmm±(DiB^-^'^^->'\^^^is^^^m\^. 71. o 

p s/cm-Cfcl9> BGAF^ga«SO^t-^St^> 6 5. 
0ps/cmr*>So i^or. hgE^S«-b(D<t 

-^/^t^->'(D{t-^3tS^^^i: UT. BGAF^ga^Oft 
^-iM&t(D^^ t^t^ 6.5/7 1^0. 9 15i:n^ 
LS I/^':y^-i^F^*SS^^^3H. LSI/^5/>^ 

— >?rt*ft:g^iffi«pi-T^sffi uyt B G A rtga*soga«^s 

{C^ rOj^ff^jgO. 9 15^^Cr. BGAI^gB^CO 

gaj^;g^^as(o:/y x ^gaiists-ccoiaisi^^tc^s-r 

^« LS I 1 2 aC^^eStfV-T&^bi^BGAI^gaglCO^a 
M<7)^S}1. 2X0. 915=1. 8 3cmT^fc*9> L 

SI 1 2h(Dsm^°>'^^h<^BGA^H&^o:>^MM<om 

Si^s 1X0. 915 = 0. giScm-CfeSo 
[0 0 3 2] */c. y-Y-Yill:i:^^figI5 4tC. BGArtfB 

L S I ^yy't ^otJ:<:7f->'f^ >^^^^(Dm-§: 

f^, LSI12a. LSI12b *{C 0 . 1 c m"CfoS 

[0 0 3 3] m^. r74^m&^nu5\cx. v^^m 

g^^i8g|54-C^!tb7t7Kvv^^:/i/t7^-Vf7)«ft«^> 

7 1. Ops/cm-e&D. tKVt^^T 
J;^ft-^3ifflJ*> 6 3. 0 p s/cm-Cfo^O-C. 
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X. BGA[h^<Dm'^m&t(Dit^t^t. 6 3/7 
n^^o LSI12a. LSI 12b ^IdTjO-y^-f 

[00 3 4] L s I - L s I mMmsm-^^n^ 

jUSSrS^a-rSo ZL^XVX^ 10+1. 83-hO. 91 
5 + 0. 089 + 0. 089 = 12. 923cm^?fc 

[0 0 3 51 ^yt. 5ijffi*#^?tt«a57ti:. LSI^>;/>^ 

;g«l^il5S*<*t^. 14c mi^±. 1 6 c m)^JsTXh 
[0 0 3 6] mm^^^y^^S}^^ LS I - LS I KjI 

i^mmueit:ixmmi'fzm^^wmm^f¥^mf:i\^x\^^ 
[0 0 3 7] mmmvfm:^'S\^ 9 ft. a/J^m^^*^s-cfo 

5t<^^^^--S^^. iS^'ei4-"1 2. 9 2 3 = 
1. 0 7 7 cmT?fcS;ii:Sr*^i-^o w(^^^Srtt 

[0 0 3 81 ig®fi¥*fa:^Si5 9 0*^Srttlc:. :fV>' 

^.>y'^:^^V^^(D^^U^t(Dm%. 12 + 1. 8 
3 + 0. 9 1 5 + 0. 0 8 9 + 0. 0 8 9=1 4. 9 2 
3 cm^/c^«9. «M^3n5/^$iS8icr. UWz^Wl 4 c 
mgili. 1 6 cmJeJ^T4^murv^§r 51 

[ 0 0 3 9 ] ±3^ b:rcSiS?l^ffifi. LS l^5':/<l:LS 



[0 0 4 01 ±3ZBbfc^JfeJi^®ic:joV>T(t. LS 

I >*r- v?rt«8:i:^age{CT^it)*a6 P^tbfc B G Art 

[0 04 11 _h3SLfcSiifi?f^®-cjt. ia;»ts:ft«r 

BG A^:frbTL S I ^ ^y^trnm^fx^X^^^-^^ > V 

/.CV\ Eiet^l^^tVfcBGAlcS^SttrcLS 
I^^>:/.5:> SOP (Small Outline Package) ^^5^® 
$nfc:/!J >^hBa«feSST*foofc#'g^{Ctt. SOFT 
(t. tJO't'^ V^y-f -^^ L S W^:y^-i^rtga«»<Oga 

[0 0 4 21 ^^c. |gl7lc:^$tLfcTAB (Tape Autom 
ated Bonding) J: 0 Baj»S«±(- L S I ^v:/^mm 
'r^^\^\^. LSI^:y^l2<h. y ^ /VJ^l S\Z.m 
tS:^nfc¥^ffl7K-/ui 4 ^^S^i-^^:/':^-!;- Ki 

9 0*^g^LS I^^^y>Jr-i;^rt«gS^itla5 2lC®fSS$ 
•lir, LS I/N*s/>!r-:^rt«S:^|ft»§|5 3T-r>'-^--!;-K 

[0 0 4 31 ^fc. ia8lC^$ftfc:7 y :y:/^>;/y?1<V 

x^^^t::<J:t?gaiSSS«±l-LS I 

-^iCft. LS I>'^5/'^-i:^rtj»;^®raa52:feJ;U5!7^'Y 

j»:giSaSgP4(^0 cmS:^!»$-^^r ^-C. ga^iSff?: 

[0 0 4 41 

ft. sa^g^if^iga^^tt/tft^/^^-^^^T^^ga^s 

i:. LS I^5/>^(bLS I/>°>y<Jr— v>^^o/c^C#i*:cO 

XLS \^(D\%^(D^mz,t^t^'^mW^fi\'^%\^'t'^:L 

[0 0 4 51 ^aaLfcgaj»sffi±tcga«i$*x;rcft 

-^/N"^ — >^cDgH«IS<t. L S I L S I /^':y<5r— 

52 1 « 51® * ^ ga)»lES±<?^ffi-^^^ ^ - > 
%\.fd^nU^h. L S I /^^y-ir-v^rtga^CO^ga^*: 

Sr*iJ»fb-C. gai»S«±<^ft#-^'^i5'-V<^Baj»SSrfti?> 
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